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(57)Abstract: 

PURPOSE: To perform a stable eccentricity correcting 
operation to an arbitrary track and also to perform a 
stable track jumping operation by storing tracking error 
signals of prescribed tracks and sequentially correcting 
stored data by a minute quantity based on the tracking 
error signal of the arbitrary track. 
CONSTITUTION: The output signal from the tracking 
(TR) signal detecting sensor of an optical pickup 101 is 
amplified in a TR error signal detecting circuit 102 to be 
outputted as a TR error signal TE. The TE signal is 
inputted to a storage circuit 111 via an A/D converter 
103 and stors TE data corresponded to rotational 
positions of respective addresses specified by the 
rotational position detection signal outputted from a 
rotational position detecting circuit 1 10. The TE data are 
read out of the circuit 1 1 1 in accordance with the 
rotational positions of a disk by the readout command 
signal from a control circuit 1 1 2 to be inputted to a data 
correcting circuit 1 19 via a D/A converter 113. The 
circuit 1 19 writes TE data in the storage circuit 1 1 1 by sequentially correcting the data by the 
minute quantity while changing the TE data by the minute quantity. A tracking actuator 106 is 
controlled based on the TE data. 
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vZTyfT'&xznrctkitimn&D b^y^-yif-fn 
jSLTtVx^ inie4'®tt^:#'r>h-e-t)->7 p u >^ 
HIg«±»[HlfetC*3^-£.m[ie h 7-y^>^^f *f©¥ 

^byy^y^nm^-^^itm-r^it^mt. mtt 
m^t^mu^n^m^mz^ d mii2tetft^©©fe 

m^®<Dtiij]mmzji o mmx. \±vztvj<f>y^v* 

X#-y bOfe&fam&^J 7.2¥mJffi]<DffifeJjfi}lZffi 

y ?$k&m-?ztzi£><D vvvw? yym^mn 

\ > yjg^f ^ £ A fi b IBft tf y V 7 y y*<D V \ y 
■7°yj[6]*5<fctf vi- >7*h7 y Zmzlifo Vtz h^yW 

3^ >tf>^A°;pxfg£^g:<i:. K^^v > tf^/w 
tt%v?v9 i y\y7wm.fe.m^®L*^'$z>t.b.% 

C. HufB1SlE¥g«7 ? -^ffiiEON/'OFF^^g<& 
*TU K^-^ttiEON/OFF^SI^©t«HfifBh7 
■y ^ ^ y y^E- K b th ts £ n-5 f- v -y ^ v 

■v y7m^mn&£tfmm v^yy- -» >:/<£B^ai^ 
aa^tB^ns h?7?yt >x^±&B£iffim^ 

A*Sn, BfJtB^-^IEON/OFF^&^gHlh^ 

s. yyT*\mmm^m<Dmffi.m&ffiiEi<u^£o \zm 

f^-T £ £ £ $#itt5^r^ X i7 IB^S^KW h ^ 

Hmm2] fB1t^J£«m^©7 FUX©!3tgtffi£fe 
I- 5 y i7 5>v >7 p jfi^^*3tt-5IS»J7 ; -^^?g*-r 
^iMfj^-^fg^l&SWU YvvW^yrf^z-Y- 

m^is:^<=> h 7 -y ? v\ yy**- h'm^&thJiznx 

^•5 h ^ y ;7 -yr y-^mm^^'X 5 >^tr«M 

i3fBtic#scDiBtifiST*tt& < mtmmy : -^m^m<D 
tax ztim^mT-mw- vyt^y ? r y -7°<d v ? y *y v 

x-r 7,2mmm$Lmm<r> v ? y^yi/mmmw. 



CO 0 0 1] 

^ens^ x v mmmtgiWcD v^y +>^g 

05 [0 0 0 2] 

mmn&mmi'. $>^>^\t.y : ^7.c\zmm.^nx^^>m 
io [ooo3] z\(Dffimmmm±mw\z&^T, 

© h 7 -y L T jE5S kf -y i7 7 y zffre, <nft. %m 

*$T2>K.mz. b^yiryym'mm^znT^z. 
[0004] 0 6ti^*©^xf x?mmm£.mm<Dh 
? -y *y?mwmwe>m.K8ffif&&7K-?7n v ? m-c$> 

h7-y + >^^lf^ffi[eISS6 0 2 T?»**n h 9 -y 

g§6 0 2*^ai*$n-g>. h77t>^iff^TE 
20 «. A/DfIS6 0 STTtui'ja^^fy^^f 
— ^fc«»Sn-6ttt>»C, h^-y^>y$iJffll|HlgS6 0 
4tcA*Stl^>„ h^-y^>^$flWlHlg§6 0 h 
77*>^lMTESfctl:, TttT-yi'T-y^e 0 
1 *»e>BSW$tXfc?ttf— A^ff^X^ 6 0 5±(C^ 
25 $tlfch7-y^-h^hI/-XT-5 c k'5fCh^>y^>^>' 

^fai-^6o 6£ig®rr£ b7y*yy°m'®mn& 

0liHE*lftWr*fci&©EHBlftW«^IB^Jgfll6 0 8** 

30 *FG«-^J&tEettm«^$6£SB6 0 8*5ffl»Sft 
S^Tt^^X^ 6 0 5 fC-/U 7^- — V«y H^nfe I 
D«^^ I DfI^®SI3S§6 0 9 tC*3^T«^a-rs 

35 isi^fi:fi^taiHiiig6 1 ot-«. 

^4gi6 0 8^€»5 ; t'Xi7 ; E-i5'FGm^A^$tX 
-IxhifcC. I Dfi*IM3ISSS6 0 9*^VMARK{f 
WAASn. <tr3TlEltefi:S^ttilElSS6 1 O^Stt, 
7^fcf-y^7-y7'6 0 1 OD^-r X ^ 6 0 5©lHlfetegtC 

6 1 2^e>Hj#£nS#i*&*Jg4i-M# (WRif) (C 

GtKiHiise i ltt^^a^-HfcRje^n*. 

A/D««»6 0 3 fCioTT^^I^-^C^ftSn 

45 Tt^-cxi' 6 o 5*u 0<g-rs8nyjtK @tetes«imiHi 

g§6 1 0*^(U»*ti.6liIteffi««W«^f'J:oT*&« 

^ntc^n^ncoT h* ux (cme^g^Mft; h ^ -y 

*>yR*5 i -^«*aB«$n*. «fc^TfBtt[el8S6 1 1 

tctty 1 ^ x^ im^o^b^y^-y^mm^-^m^ 

50 ^WXi/ l|alK5)-Oh7<y + >^ll7 f — 
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0. fBt»l3?§6 1 ltt«*fcXt-l«t:RjeSft. 8B« 
1 1 K»tirii*nfch7y*>^»l87 f — i'tt. 

«6 1 3T7tPmc«»Sn&«. JafflH]S§6 1 
MW-®m6 1 4-ClBti[HlSS6 1 l*^S*HlSnD/A 

tcm^mmm^Q i 6CA*sn, mhm&s i 6^ 
o 6 trepan £*i£„ 

[0 0 0 5] fEtftlSIgS 6 1 1 h^-y + >^ 

KfSfg-sttt b ^ y tr Or-f X cd £ cod 0 . ^t> 

[0 0 0 6] IBti(HlK6 1 l)5><£>^#.fcH£ 

n. D/A^&§§6 1 3H71-ntfmn\Z&&-& tilth 

? «j*>#n&mmfi7 4 - 1*7 * k« *t t ft o . 

6{CEPJnLTlK«)-r-5rca?). dcotKirc b =y y *y>fM 
[0 0 0 7] 

b 5 y * ©SB*tt5*.-f x * &£Bt~&*-r siRottMrttt 
^te-^-r x ? -era fccorocfi^-rti^coMS^BBWr 

^ffl^e-tl-SJ^KftO, x^X^coi*jJl£:fl.Jl-m3§ 

"T. 137 (a) tt'sy H**^ X^rt«»S3fe3lEbTV» 
3<!:#c£>5^X;7 lHieT<7)h7 5/*>^llfi^-S* 
f. H«C 07 (b) tt'N-y K^-rX^f^gPSr^ 
SfcLTt^-gxh^CDy^ X7 1 IsIteTCO h^-y^>^H 
flHtSijsT. iBl^tC. 0 7 (c) ttAyK^Xf* 
dgP^-^SELT^-Sxh^co^'CXi' llsieTcOh^-y^ 
>y^ft-§-**T. nco«fc5(c|Wi— f-fXi/tfeot 
&, r^XJ'MlC^'y F;fegffiBJ:::**JSLTb7-y 
*©S*.»»ft0. J:oTh77*>^iI^®» 

*>^Ra©^*E*i§iK6 1 ikih*lt*s#. rets 

1 1 KtBtft^ftT^-Sff^T, MhW^Xi' 
CQl*lJS7!>-> <S> ^il ST-coaat & & B#cDiS'6 £*SIE L- J; o 

h l \z a. Bff st * *t 3Esa«a*» e tift n o 



[0 0 0 8] A/D^&gg6 0 3©?U»^D/A 

g&g§6 1 3©?im^&^n^"ttT«£o<fci*, b 

/D^&§§6 0 3£i&TfBtt:|5]8§6 1 1 KEBU 

tciBttms§6 i i^e.m^j^tiD/A^gii§6 1 3iz& 
■oTTi-u'/mmzmmztitcm^t.te. #4 >aw«c 

* fc «6 SIIS (- tt b 7 -y * > ^ JS!6« *t tt-tf □ lift 

[0009] *»wtt±aBtse*oi«Hj«s»*-r«t>o 

15 IBttlHlSSfCfBifr-StifctC. b^-y ^tC&tt-S 

h7'y^>i/mmmmzm^^. m&mmz&mtstiT 

£ irfctc. XeMU^E- b©«fc 5 C b 7>y v 5 ^ >7°m*% 
ff ft 5 C £ OT^5fT-f X ^ IB^fl^gg© h 9 -7 * 

>#mwmM&m&-rz> n t & a w tr^.. 

[0 0 10] 

25 ttsemantTj x ^ f3gs£3ggco h77*> y*« 

SBtt. ^^X^tCTtSrMtt-r-Siiifcfr^X^^e 
(DK%ft%: 1 g.yt-?Z>yt\dv9 7v7°!z, %¥y>7 7v7° 

30 >^KH«-^^x-rX^lHlS{iB^jSL-T7 :f -i'X<7 1 

£iB«T SI3tfe^g<h. ^^Xi7 1 l@lte«±co[pitefc*3 

35 ^*a*-r*¥^«iSd»^aa:, e. 

OI3«^Rc7)fBtftM4SlE-rsMiE^S£. h77*> 
y«««^ilB1»^S©tU»«^*lio»-r*liPff*R 

m&^mzmmLft¥v9Tv7'frib®M2tiz>ftx# 
7 y9W»mr*itib<D Y7vw\ yym^m^&m 

45 h^y^iy\>-f^z-hmtl^Wl.ii. &h7vl7 

y * > 7 * - K m 73 ^R *> 6 ffi 7J $ n ^ b 9 -y ^ -» > 

J;^-^ > ^ b 5 -y ^Sc{;*fJSLfc h77f -» >^ 
;PX£r^ X^CD^©|5l^{4K-C ! l±i7J-r-2)>'-v >tr> 
50 y/WXB^&i. »yt>K>j'^*4fil:i6> 
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H 7 7 ? y t >^4fiB^Hii§4aj*t5 h 7 7 

x-^«iEON/OFF«)lft¥S*#b. 7^-^^IEO 
N/O F FffllftfSCIi h 7 y 9 z?y Fffl?3# 

m^mtiztizb^yi'Vvyfmftmms&zfib? 
v?i?*>7i(Lmfcm^mfr*>mt)t!nz>b7'y?i;* 

[0011] 

W«S&oTHTt), Etfc^gCEBSns b7v*> 
^iir- * £ h 5 y * >^ r aRS6fi^O s P^«*» 5 ©f 

*t-tf □ t a « j; 5 fc-r * c t *«Tf * . E*#a aa« s 

?<DfHffl. *1-^©<i:©&B£;£^L-Tl^-5i:#T 
[0 0 12] Sfe, 5*— ^»iEON/OFF«J«^a*« 
«s©i:0ia<EffiBT"bE**S0E«x— h 7 -y * 

tft^WEtSt^-^^oT^jESn, J;oth77f 

^.a^-S^^E- h* (h77?yt >://\°;i/X#tH*i£ 
ft&l^— F) \zty D Stfco &fltt&T«7fc hfy^7y^ 

^F^^ & S ft f © fflS #38 £"T S JJ«. ±E L fcmtf. \z 
£0. h^-yi^-^:/^- FBtKteh 7 -y^7 

jfiw-©*^ s >^-e«E«^a©E«tt*ffiiEbfti,^ 

< ±EW«jS**ftT?*a 1 1 t>»C. h 7 -y £ yt >y 
fli TJfirBK^T 14 b7v*> if^mm^ £ fe £ (cEttT 1 

[0 0 13] 

[*Jte0iJ] Hl~H3Sffl^T*»MOfRlO* 

[0014] 01 \z*mn<nw, i <Dmmme>yt ; r4 x ^ 

E@S±»B©h7-y + >7*SiJI?^B©«tlBS«^0<£^ 

to 

[0 0 15] 01 IZ&KX. 3 }t\Zv>?7V7'\ 0 1 f'ffl 

snft h 7 v * > yft ^« w-fe s m ?j £ nAc 

h 9 v*>9m&ttm&M& 1 0 2 T'if 

^ttjieijisi o 2*^tu**n*. b7 v if m&m 



^TE(l A/D» 1 0 3T7tny'i^ef y 
i^T 1 — ^KSEftSftSti'bK:, b7-y*>ifffl'm® 
Ml0 4CA*^tl5. h7-y + >^SiJP@gSl 0 4T 

05 ^10 lfr6R8»£ttfc#e-A**3£7*.YX^ l 0 5± 

l:f^nfch77?±* hV'-Xf h7 7 + 

>if7 9?-a.3-—9 1 0 6*®MTZ>b7 v*>i/Mm 

«**W*r*. r^xi't-^ i o 7 tctt, tVx^ 

10 0 8755IboTfcO. r^Xft-;S'10 7O|51teaS 

fcteuj-rsfc*©^ x^t-? f GB#**i3iEiftttni 

^fg£gfil 0 8*^m73^tli>. £^7^X7 1 0 
5C^U 7*-?7 h^nfc I Dff^£ I Dff-^fflSlE] 
S§1 0 9^*3^T«^ffi31-r«.Ci-e, 7VX£©l!eJ 
15 te+W^fSroSfi^lHltetefiSr^-r^X^ llsltel/^l/ 
XCVMARK(S^^I5ut^5. I3K^K«im 
miSl 1 0 1'te, SltElftUB^fS^B 1 0 8*6r^ 

SES81 0 9#£>VMARK«^A7j£*a. ioTIU 
20 e&B&UJUJ&l 1 0#e>«. 3tH7i'777'l0 1 
©. ytTj-Xi? 1 0 SWEte-KBtr^f-r-S. @^{4B^ 

jjv>?m&-z$£m-e&. ut7KA*«fi:±EVM 

■7>hffl#VMARKM^-tti7jfifi#e©7 l e^WX^ l 

0 5 ©Ofc&fi^-To 

[0 0 16] ^'Jfflflig&l 1 2#e>tB73$tl-5»$ 
ii^^^ff^ (WRfB^f) Et&IU&l 1 lttS 

30 ^^-HClSSns. A/D^§§1 0 3tCJ:-p 

EBiHigsi i ltcATj^n. Tt^-ex^ i o 5*uiate 
35 mteitm u fc h 7 v * > yiif- ^ #Ett $ 

tl, .fc-pTEtftlHlS&l 1 lClix-fX^ Itilte7>©h7 
-y + >^M7 f -iS'#E1tSn-5. t'wX^IIhI^© 
h5y^>^KM7-^*<E»IHKl 1 lfC»^Sn 

fcft, U swings 1 1 2*»sm*an*K*«bJt 

40 ^<S^ (RDff^t) fc±0E«l3!Sl 1 ltttt^b^E 

-Ffc«jean, ebjeiki i uc»*iistifch5y 

^>^^7 i -^«. x-f X^WHItefiBC^jSLT^ 
*Hi*n. D/ASE*«1 1 STTT-PT'ff^lC^M^ 

nfcft. J)DlL|Hlg§l 1 4{CA73$tl* <> Sfc, h7 7 + 

45 >iffflm®v&i o 4*etH*snfc b7 7*>iffflwm 

*5*->/^-7^nfc^. JD^lHlSSl 1 1 

1 *»6 tt* m * n D / A * n/t h 5 -y * > ^KI6« 

^•iiD^^n. iaU^n/iii-^mKSdiHissi i 6(catj 

50 ^n, ggffijESSl 1 6#eW73$nfclKIfl«BE*<h7>y 
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*>^7^5P;xx-^ i o 6 izmnzn&o 

[0 0 17] A/D^&3§1 0 3Try^Jl/f-^M 

7tcA*sns 0 ¥^ffistff eb& i i 7T«f^^ i 

»JHS*AVE*lt«iaKl 1 8fcU*f*. Jt«0K 
1 1 8TJ4¥^««»IsIBl 1 7*&U*;£n&tfcJMS 
SAVEtA/DStftSl 0 3^e>tti*Sn5 h^y* 

/Vf, D— , 5HM3ini;y?i«Hl*n. it 

ttiEIUtel 1 9JCA*Sn*. Z.Z.T\ 5^X^-^ 
FGm^3£tfVMARK{H^£t><hK:^y FOEItejffi: 

B*&Hi^*ia<Effi«MffiiEiKi 1 Qomjjmmtto* 

unEffiBttUA-^a. ¥^fit?S^lHl£S 117, ifcttHIft 
118, ^-^MlEiniK 119, ISt&lsJgS 1 1 1 \ZAtt 

[0 0 18] ^-^fluEEIBl 1 9tt, 5VX*<0I£II6 
1 ttttHBl 1 8©3lD^jrMO 

ffcS-ErT* ^-^ffiJEON/OFFIilSSl 2 

**««fii<Ha» 1 i i©»K7KMi:t*a*n, 35 
s3fiD>?y^m^©iiau^c^^fce>^ fats® 

Bl 1 1 O h 9 y *>i^«lr-^tt*ft bttK 
[0 0 19] CJIT?* ^-^MIEON/OFF[hI^1 2 

FtHAHUl 2 ii:(K-P}|«BWA**ft, F 7 

[0020] sfc, h^^^vv>y^-Hm^iHig§i 
mzmiz<»v?vzm£ttyt\fiv>7Tv~?\ o icox# 

[0 0 2 1 ] > ? ^>tf>^A 0 ;i/X%^lElgSl 2 2T11 
X^7 1 0 5<Z>m^(7)[Ue&eT, v ? V>y*f^]*5J:^ 



IH8S1 2 3Ttth5y*^*>:/^-KHi*[ElKl 2 1 

05 4@bi 2 2^e>m**nfc>?^>^jux«^tt, x 

-f y^-Httl 2 3 £^Tinl?[elg§ 1 1 4th77*>^ 

7^>^7^faX-^ 1 0 6*^ffit5, 
10 [0 0 2 2] h^y^S^^^-KWrtlsIg&l 2 1<D 

^-^ffiiEON/OFFlHlS&l 2 0K:A;fr<*n5. 
[0 0 2 3] 5**>:/ffill8miliIttl 2 4K:ttBlEffiB 

;^»tBBl 2 2^^»Uiy7$tl^v^>7 P /^UX^^ 

-f u"^©s>* >:/ft«*fttti« #*a;fcrr*. 

[0 0 2 4] r-^ijEON/OFF@Bl2 0H h 
20 >^-Ftti^tpI8Sl 2 l©fcH*«#;i3J:tf 

^>^T*«iBtsiiig§i i KD^-z^m^WkTL^. h 

77^y>>^-FT^^)Tfe, > ? ^>7 p {4B^mm 
25 ^□-l/^T^§^'f5>mi -x-^«IEtHJK 

1 1 Q-ea/hMWiEsnfc^-^swftsattEiHiBi 1 1 

(3S^jA^J:3Haf^T^o ^ch77^yt>^- 
jEIhISSI 1 9T«/h**jE*tlfc'?--^SWflE8B*lHl» 

30 1 1 1 o \zmft-?z>o 

[0025] m2\z. a*S£B*fc:*tt*ei*iaK 1 1 

fcJ:^^, ^-^ffilEON/OF FIsIKttSBIStlHlK 1 1 
35 1 ©E*t-* *«/h*»jE LTSSftMJ; 5 fcM 

Pb1+, iBtemssi i iiz&mznT^%>h7v*>ifm 

40 [0 0 2 6] 12 (a) ttWrfflT 1 K43***lBtttEH» 1 

i n-ssiftsnT^s h^ry*>^Mx-^S:*-r . 

l-nte5^X^<£0fi&g£^U EfltlslBl 1 1CD 
T F UX 1 - n X £ OlEJteffiKJCfchft Ljfc h ^ 

y^^^Rilx— ^*«E«**aT^S, BI2 (b) ttWr 
45 ^JT 1/>^T2^X^7 l@te»rafc:i5W-SA/D& 
t^fg 1 0 3(7)tH*T^^ h7y*>tfmmT-*&^ 

to 

[0 0 2 7] RIB (c) tt, P#^JT 1 trfBtSlH]g§l 1 1 
so Xi? i@fi«WI*i:f-^©fisa/hI«ftStfc© 
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B#^JT2{CfeitleIS§l 1 WZW^tVZ^^Yvv 

*>#m&7 : -*&7jk-r. mm (a) mMT2fr$ 

T3C0^Xi? l|Hl^F B 1{C*3tt^A/D^g§l 0 3 
[0 0 2 8] mm (e) tt. B#^ijT2 (ClEtSlHlgSl 1 1 

-£> B^^tJT 3 (CfetftlHlSS 1 1 1 tCfBtft^tlT^-l) h77 

*>^RSg'7*-*£js-r. 1^0 m ^F^"jT3^b 

T4©r^Xi' llSfcMMKiStt&A/D^&gil 0 3 

[0 0 2 9] 0 2 (a) K&t^T, IBtSlelSS 1 1 1 tctt 
TT'tCA/D^ggl 0 3*^W^^tlfch^-y + >^ 

XBl*^nf, ntt^X^t— ^cDKUetr^t-t-S 

n, d/a^&8§i i 3-eT^-n^m^fc^^nfch 

5-y^>^mMta^«ffl^ttIEm^iLT»j^L. 02 

3SESS1 1 4T'h7«y^>^^f^{CilDSLTh7-> 
^>^T^^-3.x-^ 1 0 6$IlLT#6n5h77 

+>^if^tt@2 (b) ('*-rt>«-e. A/D^m 

g§l 0 3 ttiO^i^^-^tC^&^tlSo 02 
(b) K^Tl ~ntt02 (a) <£> 1 ~ n tC^J&LT 
£o ¥^M?g[fS[elg& 1 1 7tli, A/D^&§§1 03"C 

WTaf-So ¥^tf- ?AVE 1 teW.wlO'rJ Z.?^- 

^iiiite+t^$nT*5C. 02 (b) roiiHie^t 

[0 0 3 0] J±*£|Hlgg 1 1 8 T"te¥*%tti£l£0g& 1 1 7 
^"=.tB73^nS¥^fil^-^AVE 1 i: h^-y + >^ 

^ai^^li^fT^P (fcfcU i«l~n©^T. 5 s 

[0 0 3 1] 

td (i) >avei&^, iti^mmTjte/w 
td (i) =AVEiae., Jt^mtb73«5 f;h^^ 

td (i) <AVEiae, tki<*gmi±i7j«p-U'^;i' 

jyj?, h^ y + >y^ff^TES:A/D^§§l 0 3 

[0 0 3 2] ^-^^IEIhISS 1 1 9t(i, it^OSS 1 1 

ftT^M^JEx-^MD ( i ) £3&/hS^b$-t± 
T. ff^/id'L^IE^-^MDD (i) £ LTiHIfilsJgS 
1 1 ll;Xh7t5. Z.Z.X'm^msE ; T-^<D^.^M 



[0 0 3 3] tt^^tUTJ^A-f U^;i/&<E>, MDD 
( i ) =MD ( i ) +Ak 

ttt&f&gmtitfs. h*;H/^uu&e>. MDD (i) =MD 

05 ( i ) 

tbfe^mtH73^D-U^;i/^?>, MDD (i) =MD 
( i ) -Ak 

02 (b) tcsvr b7~y*>{/mmm^&\ti2n. k 
tsisiggi i i tcfets^ti^d^MiE^-iS'^^/hft^b 

10 £-&*:CDl3. fEttlElgSl 1 l^<E>M*-ffi£tt. D/A^ 

&§§i i 3 x-7-ru if mmzgz&zntzmfoffiiEmn 

0 2 (c) <Dm&T'^?i^T*&2>„ Z\Z\X\ 0 2 
( a ) T'tiiTj £ ttfc{i'kttIEjB^tefi£iKT* Lfc ©T 

15 2 (c) t^-TM'kSlEm^te. ^VY^vZ^h-tfLft 

*%mzmm.vtc*>v>t.tzr ) . ^<d^m. v?v*yv 
wm.m^\%. 02 (d) izm-§T£oiz. mgmmwptL 
<uz. c<D&o\z, h7y*>?mmm^z*}iizm 
tsisis&i 1 1 iztmznzm'bffijE^-p&mm-rzz. 

20 <hT% M>LMiEmm$m2 (e) t^-riptfiO, h 
7 7 + >^M^lffl2 (f) t^-Ti^tc. SSSffc 

[0 0 3 4] 0 3K1X3MI^— HBtfC^lt-SIBttlHlSS 1 
1 1 fCfBlt^tlT^-S h5 7*>^lif-^©Htffl 
25 ^£1*1^3 fc#W&^0£^T. r©^-&tc«Hda! 
Lti5l:, ^-^fctEON/OFFlElSSl 2 Oteh^ 

■y ^ s?-v ^^jpxfg^-r s >^(Difi^TttiatiiHig§ 

1 1 l«iaitT f -^^ffiIEU^^<i:^(CSjf^TS. -r& 
:b*>. 0 3 (b) \Z^?£?\Z, >yfiB^t±JlHlS§ 
30 1 2 4X11 IUfefi:B^WlEl8S 1 1 O^etbTJ^tl-SlHl 
3£&B#t £ *> £ \Z V > t71.>UX *»ffl 73 $ til. ifi 
^<03"f 5 >^7*T A 1 T*/W >:/&B 

[0 0 3 5] 0 3 (a) ttKS^JT 1 K^t-SfBftlHlggl 

35 i i izmmztix^z K7 7*>^if-^^t. 

1 ~n«5VX?<75[iIte&B£^U IsIte&BlWie^ 

T> J -v>tr>i7'/t;i/x^^iHis§i 2 2^e^^>tr>^ 

1 2 3 £i&TJ]DgL[HlS& 1 1 4Th^-y + >>/^{f^tC 
40 S-y^X^tl-So 

[0 0 3 6] 0 3 (c) «flt£>JT 1*^T 2<Dy=j7,t> 
1 iHliltolifyjKfctt^ A/D^Slgg 1 0 3 <K>mt)T~$>Z> h 
^•y + >y^M5 ; -^*^-ro 1^0 (d) B#^)JT 1 

(cistsiHissi 1 1 iz$m^nx^^>b^y^>^mMy : 
45 -i'^bTT'fx^ i mfc.mffl'piz^-? omzm^ 
a^b^i±fc<??%. kjsijt 2 ctettieisg 1 1 1 fcfett^ 

tr>^/t;t'Xtti73^'f s >/?<DT&m<nmr$T a i (c*3t,i 

T«, x-^SlEON/OFF[HlgS(O®31(C s k0. IB« 
50 [3^1 1 1 diets £nT<A -5 h^-y + >y^7 :: -^« 
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@efiin, 1. 2, 3 K&UTttBS&JT 1 iz&v&m 
[0 0 3 7] ^^©USS^jtttjStC, X^JI/'fc— Fffl 

«t 5 tc 5? > tf > tr/vvz. & h ? y > tfmmmn \z = 

y 7, L T h 7 y + > :7*7 i7 ^ X- * SrigKj-T S =E- 

nxus h 5 y*>ifmmy*-?&m^m?-3mt2it 
st. 03 (c) (x*-r> J ^>e>y/i;i/X2S^$r h7 

y*>yR3St«»fb. S^>bf>^AVPX&fr5iBT 
#»**J£i;&:0. ^LfcX5^i^>:7 p Sjf££li§iT 
/WXfgS^-f 3 >^©ififlrctt, tBl&^iaicSBttsn 

/hg^iE-r 5 rob , x^ 1 ;^- f ©«k s & v +■ > t; > ^ 

[0 0 3 8] £JUK9IL;fc,k5»C, *»WOJSl©*Jfi 
«KJ:ntf, 7*4 7>{?<Z)¥%±(Di£<D&W : £:'\y F**jt 

^mzm&tEtlZ>b7y*>ifmm7 : -9 : $:b ; 7y*> 

ymmm^<D¥-t$}mfr <=> ©-r*i>5fa£ *> t Kat/h*-**^ 

P. t&b%h7y*>^H*^at&5J:5i:tS 
[0 0 3 9] Eft. ^f^-KOi^i:. v J ^>tf> 

^xiB^h7 7*> ifmmmn izmrnvxh^y 

-5. 

[0 0 4 0] ^CfC. 0 4~0 5£ffi(^T:*:?gBJ(Z)3|2© 

mmme>m.w&?TU 3. B4 c**wosb 2 ©suss^i© 
ft^rj x t> tmn±mm<D b?y *>?mmmwa>im 

[0 0 4 1] 04K:fc<^T, 0 1 iZ^-t *f£W<DW, 1 © 

[0 0 4 2] 04Ci3HT, mmf—V^SiW&A 0 1 
T«. fBtSmKl 1 1 CBr^®7 KUXKfBtE^nT^ 
%%^?-9*%£\zbyyy-V\y7'T&.m\z%>\ J fZ>m 

TJ^nfcSKSjx-^tt. X< y^|5JK4 0 2£J£T, D 



im?§ 1 1 6 dA7j2*i3„ 

[0 0 4 3] :CT, X-f yT-mte* 0 2 fete. 
ff^ATjStlS. 

[0 0 4 4] t*t)%. b'yyWvyzf^-b&tim 

»12 1CfeHT, X^;i/ : 6-F€r«DJe)i:TS^^> 

10 SfttB LTIB A SftS h 7 t Ki 
■1 V"^)l>X-$>2>L^\Z. VMARK<f^^"r 5 

fpt&o -/t >fcf>yA\>ux#>*-v >fc?>£f/rn/X§S£ 
(hissi 2 2*»em**nai@MEffi«ifi»T?. x-^mie 

O N/O F FIhIES 12 0 tefBtftElSS 1 1 1 ©IBtg-r-^ 

SS4 0 2 CfcUTtt&S&T*— :*f££img&4 0 1 (OtBTJ^ 
D/A^M§il 1 3l:A*Sft*i7l:ftft4. 3* 
tC. h 7 y ^ > ; ^>-7° ; e— KfS^A-f l/^;UT'S-5 h 
7-vi'-»>7' ; E-HT*7Tfc, h^vi'vA'^ 

20 JlXtfis-r >H>t//Vl'7>&±m& 1 2 2A^tb7J^n 
SUFteffiKifift-CAW-ntf. ^-^SZEON/OFFIhI 
S§ 1 2 0 «x-^**IEES& 1 1 9®ai73tC*fJcE;bTlBtg 
@gSl l i©B*7*-^««»*«A6naJ;3K:»«S 
n. iOX'f -vf0K4 0 2 tr*5l,iTttfBtft[HlgS 1 1 1 

25 ©m*J&«D/A*iMil 1 3tA**n*J;-5fc»f^-r 

/OFFIUgSl 2 Ott^-iS'WlElHlgSl 1 9C*0«/h 

•wiEsnfcx-^^tEiftiHiiSi i iirss»^^sn 

30 Si^fcSjf^b^ Ao^'f y^m^4 0 2 iC43^T«IB 
ttlUKl 1 1©H1**«D/A«*»1 1 31CA73£*IS 

[0 0 4 5] 0 5 1:. X5P;i^- Fflf (C. fBtftlUSSl 1 

l^e.tBTjsnsii^MiE^-^t. kKt^-^^^ihi 

35 S§4 0 1 ^e.mTJ^nSKSJT 1 -^*. X-f y^|sIBS4 

0 2-e^J0m^.TD/A^g|g§l 1 3tCA7J$tlS*^ 

[0 0 4 6] 0 5 (b) fC^-r«fc^C ^^teHtfc 
40 aiHISl 2 4T«h^-yi7v'^>y ; t-Kai7J[il^l 2 

1 ^e.A'f u^<Db7y^^^>-^m%mn^Kij^ 

m*t *» * t> i c v f y tf > £7\°;i/x *«u 73 * ns sr 

^©iS'-r 5 >^/TA 1 t/W -7^^ 
45 <S^S:tl57J-rSo 

[0 0 4 7] 0 5 (a) «B#*ijT 1 K^fcttS, D/A^ 

^#§i i 3t:A7j$ns h77*>^iT-^ss 

"To CdT'^-f 5 >^TA 1 C^o^Tfi, WMi'r-Z^ 
<fe[eISS4 0 1 rottiTJ^-^KO (n) ~KO (3) #X 
50 -f y^mm^ 0 2SiTD/A«»«l 1 3(CA7J$ 
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— ^0884 0 2 *ITD/A«ft8 113C 

[0 0 4 8] Cut*, tB*T-^KO (n) ~KO 
(3) ttE«0SSl 1 ii:Elt3nw5h77 + >y 
K^-^KO (n-1) tKO (4) SfeilCl^H 

[0 0 4 9] 0 5 (c) ttP^JT lfr£>T2<Z>xWX? 
10te«WIIK:*W-*A/D«»»l 0 3©£ii?jT&-5h 
^y*>y«!S'5 tf -^ft*-r. 1*10 (d) tt. I$*JT1 

tcie«iHis§ i i i tEft^nr^s h7y+>ysir 

MASS IKf^JT 2 tCfStftEJSg 1 1 1CB«3 

0g§4 0 1 ©lilAf- 37 (la*©!!^^— ^) £SrT. 

uut, B»5*-^«*ig»4 0 i*»sa**naKH!i 

r-^KO (n) ~KO (3) tiEMBBl 1 1 
«ft:UT»«*n&flB^*liE5*-^KO (n-1) <tK 
O (4) *fc£fc*rfcKl&W«»^«**bT»6n 

[0 0 5 0] *fBWO»2C5*tt«*fl^ai ( ^. h 

^sn-saaraTA 1 c^-m. EtsiaBSi i wzmm. 

SnT^*fifrMl:£^-*£A/D3Hft«l 0 3©ffl?J 
Vi«2{gjgS^T. Ay F^teK^fc-ra©^^ 

laiftoEsi i i \zm&2tix^2>ffifo&jE7 : —'5'tfm&. 

3S£t£*13©K**LT. HMTAl©iatett«--etteit 

@s§i i lfcettsnr^affl&ttiEx-^ttMWsn 

£©»W©E1*I3IS1 1 l©0&&4tj£ 
fCffl^fc^-&{'«. 0 5 (e) tC^Th^-y^^T? 

K«t*ltf. KflTA 1 ©i&WjT^ — ^ £r> TOTAICbS 
^©{l«iE7 J -^^e.ffi^LT#-5fcfe. h77 

[0 0 5 1] a±t»HJLfe<tatC, *3m<»9l2<D&M 
SE-r-SdMCtO. h^-y^S^/OWioTl^Tfc. IBtft 

*aca3**n* H7 7*>^if-^5 b5-y*> 



^*A7 K©^ffiB*^^X^©rtJ3. 4"^. ^© 
05 [0 0 5 2] xfM-Fo<);5i:, >^>tf> 

p/vvzm** b 5 v*>ifmmmmzm&i>T b?y 

/WX3E£i'-f 5 >^W»©«-uttiE7 i -^^ : foi:{C>' 
#LTtB7J-rs CI ifcJ: 0 j&tUfc h v y 5 >^Sj 
[0 0 5 3] 

15 ±©^©61*^7 K^tta^CiO, K^-y^ 
*WW:9TV>Tt>. E**&K:E*3ns h7 7*> 

yiir- ^ * h 5 -y * > ifmmisnoy-zimfr scot 

20 **fcni&Si; 3 K-T* Ettt^RKEIta 
t5h77+>^SSMSA7 HCSSfiWr^ 
77©ftJM. ^Jf, n^WifW-KB^aEbTV^t^T 
*^Tt), ^Lfcd-il>1«iEi!)f^^fT^-5^7 i 'i'X^E 
&Ff£=£g© h 5 -y * > ^IHWSB* If ttTa H t tf-v 

25 ^-S. 

[0 0 5 4] XT-Jte—b^Bj&mWiLO&S 

t'« j't>if>^l'7MSh77*>^«^i: 
Sfl:bT h 9 y 37 v 5 * >-7*'ms. o =E— h* C*3 <^T«, 

*j*>\f.y>fn)\,7s5£$L*'i $ >yifi#©0teffcBT? 

M$n-5^tfe<-?-©ssEie^nT*30, ±oi$/t 
u*: h ^ -y 77 ^ > zfm^m enstit (c^^ l fc 

35 [0 0 5 5] X^MI^- H©<fc5lC. >>-v>fcf> 

*S?V>:/&fT fc?^— KCfe^T. v-v > e>7// , ?;i' 

40 >^>7//t^Xfg^^-f5>7/©ISE!()^-^*ffi^» 

'N -y K 7£&&m&&mT 2>Z.£\Z&r> m-bWiM/l? - > 
***<bUTt>. ^^Ufe bvyO zs-Y >ZfW}ft<£^?B.T 

45 *0*ffltt«*B*Tft*. 
[0®©f®¥^tttBJ] 

[0 1] *5BWOSSl©SfeJfi«fi|©3te5*-f X^E»H±S 

[02] *mfi<omi(Dmm&i\z&i,-fz>b7y*>#m: 
so ^7 :r -^©i!giEii)f^^i5i0jf-5fc4e)©!S^0 
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